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RECENT ADDITIONS 

The following have been selected from among the titles 
of books recently received as representing those niost 
likely to be useful to Weather Bureau officials in their 
meteorological work n n d  studies: 
American national red cross 

Hurricaiie dibahlers uf Aiigiibt a i d  Septeiliber 1933. IVndi- 
iiigton. 1934. 41 11. illus. tables. 23 cni. 

\’crgleiclieiide Ld1itlerliillidp. Leipzig und Berlin, B. G. 
Teubner, 1933-34. Band 111. “Die Gewasser de\ Fest- 
Iandes. Die Kliinate der Erde.” illus. (incl. maps), diagrs. 
23s; c111. 

Ridgley, Douglas Clay 

Hettner, Alfred 

Rainfall of the earth. Bluvniiiigton, Ill., McKiiight & 
McKnight, 1933. 47 11. illiiz. 19t.5 cin. (Important topicb 
in geoqraphy.) 

Shaw, Sir William Napier 
The drama of weather. New York, The Macinillan coni- 

pany; Cambridge, England, The University press, 1933. 
siv, 269 p. front., illus. (incl. charts), diagrs. 21 cm. 
Priuted in Great Britain. 
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Smythe, Francis Sydney 
Climbs and ski rims; uioriiitaiiieerinq and shiing in the Alps, 

Great Britain nncl Corsica, with a forenurd by Geoffrey 
\Vinthrop Young. Edinburgh and London, K. Blnckn ood 

22 ciii. “First printed Octtdwr 1929 ... repriiitetl August 
1933.” 

Bu1;etin de la C u i u n i i s ~ i ~ ~ n  iiit:t6unilogirlue ~ I I I  di.partenient d u  
la Soiiinie [E’ra11ce]. A m 6 e  1923-32. Aixieris. 192.1-33. 

The hurricane. Washington, LT. S. Goveriinient printing 
office, 1934. 14 p. iiirtps, cliagrs. 28 c111. (U. S. Dept. 
o f  nrrricultiire. bliscellniieciuu nublication no. 197.) Con- 
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I). C. JVeather bureau. 1934. 11 11. td~les.  29:: cni. 
( Minieogrnplied.) 
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1.06 
1.27 
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SOLAR RADIATION MEASUREMENTS DURING 
DECEMBER 1934 

By IRVING F. HAND, Assistant. in Solar Radiation Investigatioiis 

For a descripbion of instruiiients employed and their 
exposures, the reader is referred to the January 1932 
REVIEW, page. 26. 

Tnble 1 shows tlint solar radiat,ion intensities at  normal 
incidence avernpd tihove norma.1 for December at  Wash- 
iiigt,on and Madison, and close, t,o nornml at  Linc,oln. 

Tnble 2 sliows mi e!sc.ess in tdie total solar and sky 
radiation re,c.eired on a horizontal surfa.ce at  Chicago, 
Ne.w Tork, Twin Fdls, h h m i ,  and New Orleans, nud a 
deficiency at  all ot,lier stsations for which norninls 1ia.ve 
hceii computed. A marked excess of radiabion for the 
yenr was received at  all stations with t8he exc,epbion of 
Pit,t,sburgh, which wtls c,lose, to normal, and Madison a i d  
klinni, both of which were oonsiderably below normal. 

The L)eceiiibe,r turbidity niea.surenients a t  Washington 
nre notewort.hy because of the large water-vapor c.ontent 
on all clear days esce,pi t,he 12t,li. 

Polarization nieasiirements obtained a t  5 days a t  
Washington give a nie,nn of 54 percent wit,li a maximum 
of 64 percent on the 5tmh. Both of t.hese values are chse 
to their respect,ive December normals. No polarizat,ion 
readings were mnde at  Madison owing to c,ont.inuous 
snow mid ice coverage. 

TABLE 1.-Solar rndintion in.tcnsit.ics during Deccntbrr i93$ 
[Gram-calories per min1ut.e per square centimeter of normal surface] 

WASHINGTON, D. C. 

. Sun’s zenith distance 
ISR. m. I 7S.7O I 75.P  I i 0 . 7 O  I 60.0” 1 0.0’ I 60.0’ 1 70.7’ I 75.7O 178.7’ I Noon 

Uec.14 .__.__. 
Dec. 15 ____.... 
Dec. 18 ____._. ~ 

Means ...... 
Drpartures 

Local 
mean 

Air mass 

2.36 0.92 0.9s 1.05 1.30 ._._...____ ~ 1.20 1.0s 1.01 2.36 
2.87 .71 .88 .YO _ _ _ _ _ _  .___.. .___.. ....._ ._____ _ _ _ _ _ _  2.02 
3.00 1.01 1.12 1.17 1.21 _____. .-.-.. ...... ...--- ____._ 3.00 

._._.._ .a .99 1.06 1.24 .____. ._____ (1.20) (1.06) (.9G) _ _ _ _ _ _  
..____.._ I +.OS +.OS +.Ol  +.OO ______._.___ +.16 +.I5 +.161______ 

DPC. 5 .....-... 
Dee. 11 __.___.. 
DCC. 12 ___.__._ 

TABLE I .-.%liir rcrrlictlioir i n t t ~ t ~ s i / i v s  r l i i r i n g  Dcccmbcr 19.34-Con. 

[Gram-calories per minute per square centimeter of normal surface] 
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Drc. 12 ._______ 
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. 6  
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, I l I I I I I I  

Extrapolated. 
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TABLE 2.-Average daily totals of solar radialion (direct +di f fuse)  received o n  u horizontal surface 
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TABLE 3.-Tolal, I , ,  and screened, I , ,  I , ,  solar radiation intensity measurements, ohtninetl during December 19S4, and deterttiirrations of 
the atrnosphetic turbidity factor, 8, and water-vapor content, w= deptlt itt niiZZitnefei-s, if precipitated 

AMERICAN UNIVERSITY, WASHINGTON, D. C. 
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Atmospheric conditions during turbidity measurements 

Dee. 5: Temperature, 2' C ;  wind, N W .  12; viaihility. 50 miles; polnrisntion. 64 percent; hliienrss of sky, 1; 
Dec. 12: Temperature. -5' C.; wind. NW. 14; visihilit.y, 12 miles; polarization. 42 percent: Iilueuess o f  zky,  4. 
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TABLE 3.-Tolal, I , ,  and screened, I , ,  I , ,  solar radiation intensity measurements, obtained during Decoiiber 1934, and deterniinations of 
the atmospheric turbidity factor, 8, and water-vapor content, -depth i n  niillimeters, if precil,ifnted-Continuecl 
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7. 2 

2. R 
4. s 
5. 5 
4. 1 

3. 2 
1. x 
2. h 
4 5  
2.1 
5. Y 

1. 1 
2. :I 

1. 5 

1. R 
2. 9 
2. 1; 
2. r, 
3. 4 
5 . 2  

2. 1 

2.2 
1.2 
1.5 

1. 1 
1. 1 
2.2 

3.0 
1.3 
2.0 

1.6 
1.9 
‘7. 2 
2. 7 

1. 1 
1. 1 
3. 4 
2. 2 
1. B 

1. i 
2. 0 

H. 1 
... 

n l  -. - 
1. 9 

2. 6 
2. fi 
2. (i 

1.4  
2. 0 
3. i 
2. 5 

1.4 
1. 5 
‘7. c 
2.7 
4. I 
2. 1 

1. w 

Air-niass type  

N p, T, :11oft. 
N,. T, a l l l f t .  

N,,. T, a!gdt 

P C  

P C  
Pc 

P, 

P.; N,. alof t  

PO 



DECEMBER 1934 MONTHLY WEATHER REVIEW 461 

Dateand  
time from 
apparent 

noon 

Deccmbfr 

2; 0:45 a. m - 
2; 2 2 1  p. m.. 
3; 3:34 a. m--  
4; 1:30 p. m-- 
4; 3:09 p. m.. 

in34 

Atmospheric conditions during solar radiufion nieasuremenfs, Blue 
Hill hfefeorological Obsercwiory of Hcirrwrtl CJnii~ersity 

Air 
tem- 
pera- 
ture 

@c. 
6. 7 
6.9 

-16.1 
5.0 
8.3 

POSITIONS A N D  AREAS OF SUN SPOTSContinued 

W 5 ....... 
W 5 ...... 
N W 2  ..... 
NWsW 3. 
W 6 ...... 

8+ ........ 9 
8+ ........ 6 
8 .......... 7 
8 .......... 5 
9 ................ 

'239.2 
264.2 
2 i9 .2  
240.7 
236.9 
239.2 

-28.0 
-20.0 
-'B.0 
-27.5 
-25.0 
-27.0 

....... 
12 
15 

....... 

....... 
..... 

31 ........ 

........ 58 
77 77 

210 210 
93 93 

_ _ _ _ _ _  -. .___ ..__ 

....... 

....... 

....... 
31 

...................... 

...................... 

....................... 

....................... 

....................... 

....................... 
96 ........ 

4 10'2 
62 E 

................ 

....... 
54 

....... 

....... 
31 

....... 

....... 
16 

....... 

....... 
15 
16 

46 
....... 

....... 

....... 

....... 

....... 

....... 

....... 
44 

....... 

46 ........ 
........ 162 

93 ........ 
139 ........ 

........ 263 
93 ........ 

10s ........ 
........ 217 

69 ........ 
123 ........ 

........ mi 

................ 
46 ........ 

3 131 
113 ........ 
56 ........ 

213 

2 ........ 

11 i 9  

................ 

: . . _.__ -. 

................ 

Spot Group 

_.____ 
_.____ 
_.___. 
...... 
...... 
...... 

35 
31 
31 
91 
10 

...... 

...... 
-..-.. 
.._.__ 
_..__. 
..__._ 
...... 
...... 
._._.. 
_.__.. 
__.___ 

- - - - - - 

201 
216 
139 
93 
69 
54 

....... 

....... 

....... 

........ 

........ 
.............. 
............. 
.............. 
.............. 
.............. 
.............. 
.............. 
.............. 
.............. 
.............. 
.............. 
.............. 
.............. 
............. 

Ifi 
1; 
20 

210 
52 
21 

116 
93 
36 
46 

- - - - - - -. 

(::& Visibility; sky 
scale) scale, 0-10 1 :  k t e r  

:rand- 
ard 
timc 

- 
Diff. in  
longi- 
tude 
- 

+.Ill. I1 
+66. (I 
+so. 0 
+M. 0 
+65. n 
+ i Y .  0 

f53.0 
+66. n +is. 0 

-41.0 
+35.0 
-25.0 
-34.0 
-15. 5 
-11.0 
-54.0 
-21.0 
+o. 5 

-73. 0 
-55. 0 
-39.0 
-14.0 

-Y. 0 
+lo. 6 
-40.0 
-23.0 
+'a. 0 
-59. n 
-2s. n 
+lo. 5 
-47.0 
-16.0 
+5?. 0 
-31.5 
-1.5 

+C6. 0 
-23.0 
-15.0 
+l5.0 
+27.0 +o. 5 
+2s. n 
+40.0 
+IS. 0 
+a. 0 
+40.0 
+54.0 

....... 

D:ite Observatory Clouds and remarks 

k 711 
12 40 

11 26 
14 25 
11 39 
11 14 
11 38 
11 23 
11 5s 
11 15 
11 11 
11 30 
11 16 
11 15 
11 15 
12 0 
11 30 
11) 35 
11 0 

11 413 
I? G 

11 40 

10 30 

11 3s 

13 59 

11 2 

13 41 

13 4 

13 5 

12 50 

._____ 

4 Cu, Frcu, Stcu. 
Few Ci, Cist; 2 Frcu, Cu. 
3 Ci, Few Acu. 
2 Acu, 1 Cu; moist haze. 
Few Ci 2 Acu 1 Cu; 

Cloud; 6' from'sun. 

Mount Wilson. 
DO. 

IT. S. Nsval. 
Mount Wilson. 
U. Y. Naval. 

Do. 
DO. 
DO. 
D O .  
DO. 
Do. 
Do. 
DO. 
DO. 

Mount Wilson. 
Do. 

U. S. Naval. 
hlount Wilson. 

Do. 

It. he. 

Few Acu, few Frcu. Mount 
Monadnock complet.elg visible. 

Few Cu, Frcu. 
1 Cu, Frcu. 
1 c u .  
1 Ci, Cist. 
6 Ci Cist. 
Few' Cist. 
Few Stcu; m0derat.e haze. 
Light haze. 
Few Ci. It. haze to 3' alt. 
Lt.  haze to 3' alt. 
Lt.  haze to 3' alt. 
3 Ci. in west. 
Lt.  haze. 
2 Ci, Cicu; light haze. 
Few Cist, Frcu. 
Cist. 5 O  of sun; It. haze. 
0 clouds. 
0 clouds. 

W N W  6--1 9 .......... 9 

9 .......... 10 
Y........ ........ 
Y.--.-.-.-. 
8.. ........ 
9 .......... 8 
8 .......... 8 
8-9 ........ 8 
&B __.-.._. 10 
9 .......... 10 
8-4 ........ 12 
8-9 ........ 6 
8-9 ........ 8 
8-9 ........ 10 
7-9 ........ 8 
8 .......... 8 
9-10 ....... 10 
9 - . - -  ...... 11 

6 
9 .......... ; 

nec .  6. . . . .  
Pec. i..... 
m c .  s..... 
Dec. I1 ..... 
I)ec. 12 .... 

131 

....... 
6; 153  a. m--  3.3 
5; 0:W a. m-. 4.4 
5; 1:51 p. m-- 4.2 
8; 1:41 a. m.. -12.9 
9; 0:23 a. rn-. -12.2 
9; 239 p. m.. -9.2 
11; 2:28 a. m. -13.9 
11: 0:07a. m.  -11.9 

o silo1 
0 spol 
n spa( 
0 S]IOI 
0 spo1 
0 spol 
368.7 
344.7 
271.2 
248. s 
2Ci. 3 
2i1.8 
219.9 
24s. 9 
270.4 
1s4. 3 
"?. 3 
21s. 3 
243.3 
248.3 
2Ri.  8 
203.6 
220.6 
271.6 
l i O . 1  
201.1 
269.6 
170.6 
201.6 
269.6 
lil. 4 
201.4 
268.9 
167.1 
175.1 
205.1 
217.1 
177.5 
205.0 
217.0 
178.9 
1%. 9 
203. 9 
217. Y 

Dec. 15..-. 
P r c .  I C  .... 
Der. 1: ... 
1)ec. IS ... 
Dec. I9 .... 
I)CC. 20 .... 

JWc. 51.. .. 
D r c .  22 .... 

U. S .  Nnral. 
P o .  

15 ................ 
....... , I  1 3  
....... 31 ........ 

"_ /:::::!: ;; 
15; 0:lO a. m. -8.9 
18; 2:5fi a. IU -6.3 
18; 1 2 6  a. m- -4.6 
18; 0:09 a. m. -4.4 
18; 2:3Y p. 111. -0.6 
20; 219 8. m. 2.2 
20; 0:2i a. m. 1.9 
20; 3:M p. m. 1.3 
24; 234 a. m. AO. 0 
27; 233 a. m. -11.1 
27: 0:32 a. m. -10. 6 

Do. 

Mount Wilson. 

0 clouds. 
Few Ci, Cist; It haze. 
6 Gtcu, Frcu. Heavy water haze. 
5 Cu, Frcu. 

E-9 ........ 10 

7 .......... 6 
S-S ........ 6 

6-9- ....... i n  
1 -  ............... 

....... 4 ........ 

....... 4 ........ 
I ....... I 2; 1 ........ 9 _ _ _ _ _ _ _ _ _ _  8 

6 .......... 4 

9 .......... 4 

Few Cu. 
2 Cist, Cicu; heavy water haze.1 
0 clouds; light haze. 
Few Ci. on horizon. 
Few Ci. 

....... Y ........ 1.. ... i.) 64 I 135 
6 ................ Pec. 25.-. 

Pec. 26 ... 

Dec X... 

DbC. 2s.. . 

De?. 29 ... 

U. S. Naval. 

Do. 

Do. 

Do. 

Do. 

Y ................ 
7-9 ........ 6 
8-Y ........ 6 
9 .......... 6 
8-9 ........ 4 

31; 0:21 a. m.1 -5.6 9 .......... I 6 

1 From this date, on blue sky observations made with comparison card shielded from 
direct rays of the sun. 

POSITIONS A N D  AREAS OF SUN SPOTS 
[Cnmmuuicated by Capt. J.  F.  Hellweg. U. S. Navy. Superintendent U. S. Naval 

Ohservatory. Data furnished by the U. 8. Nnral  Observatory iu.cooperation wit.h 
Hsrvard and Mount Wilson Observatories. The difference in longitude IS measured 

Mount Wilson. 

Do. 

Dec. 30 .... 

Dec. 31.-.. 

from the central meridian. positire nest .  Areas are 
corrected for foreshortening and are expressed In millionths of the sun's visihle henil- 
sphere. The  total area for each day includes spots flnd g rou~~s ]  

The north latitude is positire. 

T u t d  
area 
for 

ench 
dny 

Heliogrsphic 
Easter 
stand- 

3rd 
time 

- 
Lati- 
tude 

Dnt0 Diff. in 
longi- 
tude 

Lnngi. 
tude 

0 hrerv:) t ury htean dails 
area fur 2! 
days. 

...................... 93 I / /  
-I- 

1934 
Nov. l..... 
Nov. 2..... 
Nov. 3... . .  
Nnv. 4....- 
Nov. 5..... 
Nov. K... 
Nov. i.-... 
Nov. 8.-... 
h-ov. Y~..- .  
Nor .  IO .... 
Nov. 11- .. 
Nov. I ? ~ ~ - .  
Nov. 13 .... 
Nov. I4  .... 
Nov. 15 .... 

h 111 
13 1s 
13 29 
11 , 
12 52 
11 18 
11 16 
11 16 
14 22 
11 42 
11 2 
14 4 
11 s 
13 26 

11 7 
11 15 
11 29 
12 19 
11 21 
11 7 
12 0 
13 40 
11 0 
11 14 
11 42 
l a  45 
18 30 

12 50 

12 15 

12 10 

...... 

_ _ _ _ _ _  

-73.0 
-5s. 5 
-45.5 
-32.0 
-18.5 
-6. 0 

+11.0 
+26.0 
+39.5 
+53.5 
+65.0 

-1.0 
+12.0 
f16.0 
+a. 0 
+39.0 
+14. 0 
f38.0 
f52.0 
fa. 0 
f51.0 
f65.0 

- - - - - -. 

161.3 
162.5 
163.7 
163.0 
164.2 
163.5 
167.3 
16i. 4 
169.2 
169.9 
167.1 

io  spot 
io  spot 
io  spots 
io  spots 
ro spots 
lo spots 
io spots 
io spots 
lo spots 
io  spots 
ro spots 
ro spots 
lo spots 
io spot 

264.1 
260.7 
264.7 
261., 
277. 7 
239.8 
263.8 
277.8 
210.6 
263.6 
277.6 

F23.5 
+23. 0 
+3.0 +a. 0 
t 2 3 . 0  
3-23.0 
+22. 0 
3.22.0 
+22.0 
+23.5 
+22.0 

201 
216 
139 
93 
ti9 
54 
35 
31 
31 
91 
10 

..-..~ 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 
1 t; 

a? 

230 
..... 

...... 

1s9 

._-.. 
175 

53 

I!. 8. N:lv:tl. 
Do. 
Do. 
Do. 
ihi. 
un. 
I)n. 
I.,u. 
D O .  

Hsrvwrd. 
U. H. N;ival. 

1 )n 

PROVISIONAL SUN-SPOT RELATIVE NUMBERS FOR 
DECEMBER 1934 

(Dependent alone on observations a t  Zurich and its station at  Arosa) 

(Data furnished throuah the C<JUrteS>' of Frat. W. Brunner, Eidgen. Sternwarte, Zurich, 
Switzerland] 

December 1934 E$$g 11 December 1934 fikgg December 1934 I I1 Relative 
numbers - _. 

DO. 

U .  S. Navtil 
no. 
Do. 

L h r ~ i r i l .  
2 s  
21 
12 
14 

II'C 1 4 

10 
13 
11 
0 
0 

Nov. I & . .  
Nov. I 7  .... 
Nov. IS.--.. 
Nov. I9 ..... 
Nov. 20.-.. 
Nov. 21 .... 

Do. 
Dn. 
Do. 

tl. H. Nav:il. 
Mount \Tilsnn. 
C ? .  H. N:lval 

DO. 
Mount iVilson. 

Do. 

Do. 

DO. 

Mount Wilson. 

. - - - - - . 
a37 

Err50 

39 
29 

a34 
32 

a57 

30 

Nor.  ? 2 . ~ . .  
Nov. 2 L .  
Nnv. 24..-. 
Nov. 25 L . .  
Nov. 2 L .  _. 
Nov. 27 ..... 

-34.0 
-20.0 
-35.0 
-19.0 
-20.0 - 27.0 
-19.0 -a. 0 
-3.0 
-20.0 
-21.0 

-. - - - - - 

Nov. 28 ..... 

Nov. 29..-.. 

Do. 
Mean: 27 days.= 16.2. 

a= Pnssnge of an average-sized group through the central meridian. 
c=New formation or a center of activity; E ,  on the eastern part of the sun's disk; 

W .  on the western part; M,  in the central circle zone. 

Mean daily 
a r e a  for  
30 days-.. 


